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Experimental Section
Synthesis of pyrene-functionalized PDMAEMA-b-PPEGMEMA ionic block polymer.
According to the typical atom transfer radical polymerization (ATRP) technique, the reagents CuCl (0.75 mmol, 77.7 mg), dNbpy (1.5 mmol, 0.64 mg), 2-(dimethylamino)ethyl methacrylate (DMAEMA) (18.8 mmol, 3.2 mL), anisole (10.5 mL), and a solution of 2-EBP (0.6 mmol, 0.9 mL, 700 mM in toluene) were sequentially added. The reaction mixture was stirred at 80 o C for 14 h, and around 97% conversion was observed. According to an in-situ process, poly(ethylene glycol) methyl ether methacrylate (PEGMEMA) monomer (18.8 mmol, 8.97 mL) was sequentially injected into the unpurified PDMAEMA solution and then the reaction was stirred for 16 h, yielding around 97% conversion. For its purification, the reaction solution was quenched upon cooling to -78 o C immediately using liquid nitrogen and then diluted with 30 mL of THF.
This solution was passed through an aluminium oxide column with extra THF. After concentration of collected solution under reduced pressure, the solution was dropped into hexane.
Thereafter, precipitates were separated from the liquid by a decantation process. The obtained precipitates were dissolved in THF and then the precipitation process was repeated 3 cycles. 
Synthesis of graphene oxide (GO).
GO dispersion was prepared by the oxidative exfoliation of graphite powder (Sigma Aldrich, Graphite flakes), following modified Hummer's method. Briefly, 1 g of graphite powder was oxygenated in 40 mL H 2 SO 4 , while stirring for 15 min, which was followed by slow adding of 3.5 g potassium permanganate under an ice bath. The mixture was then continuously stirred for 24 h at 35 °C. After completion oxygenation, the excess amount of deionized water and 35% H 2 O 2 were added to the mixture. The obtained yellow mixture was thoroughly filter washed with 1 M HCl solution and deionized water and redispersed in 1 L of deionized water. The monolayer exfoliation was achieved by the sonication of the washed GO dispersion in water bath ultrasonicator. Subsequent purification was performed by dialysis and centrifugation to remove ionic impurities and unexfoliated graphite oxides. A predetermined amount of the concentrated dispersion was diluted in deionized water to prepare the GO dispersions with a desired composition.
Synthesis of reduced graphene oxide (rGO).
Reduced graphene oxide (rGO) was synthesized through a high temperature thermal annealing of freeze-dried GO in temperature controlled furnace. First, the freeze-dried GO was placed in quartz tube and placed into the furnace at 100 o C for 1 hr. Then, the furnace temperature was increased with the rate of 10 o C/min up to 1000 o C and kept for 1 hour. Thereafter, the furnace temperature was allowed to cool down to room temperature and rGO powder was collected from quartz tube. All the reactions were performed under continuous flow of Ar gas.
Calculation of the average crystalline size
The average crystalline size of Pd NPs in Pd-IPG was calculated by the relation of Scherrer equation:
where D is crystalline size, K is shape factor (0.9), λ is wavelength of Cukα radiation, and is ℎ full width of half maximum (FWHM). The STEM images of Pd-rGO showed relatively aggregated and partially decorated Pd NPs on the rGO support (Fig. S1A) . The content of Pd NPs in Pd-rGO (42.7 wt.%) was almost similar to that of Pd-IPG (49.7 wt.%). We have obtained the FT-IR spectra of rGO and IPG to confirm the ionic polymer doping on the rGO surface. We found highly increased adsorption peaks corresponding to C-O stretch (1050-1300 cm -1 ), which is originated from the long ethylene oxide groups in the PPEGMEMA block corroborating the presence of the ionic polymers onto the rGO. From this investigation, we can confirm the presence of ionic polymers on the rGO surface. 
